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Significance: 
Part 4 – Propagation and coupling of surges 
 
The paper reports a rare opportunity for injecting surges in a full-size building, before and after it became populated with 
manufacturing and information technology equipment.  The surges, of the unidirectional type or the ring-wave type 
described In ANSI/IEEE Standard C62.41-1980, were injected at one point of the system and the resulting surges 
arriving at other points were measured.  
 
The results show how unidirectional surges couple through transformers and can produce a ring wave component in the 
response of the system.  Once again, it was observed that even in this relatively large building, a 40-m long branch circuit 
produces the transmission line reflection effect of an open-ended line only on the front part of the 0.5 µs – 100 kHz ring 
wave.  (At 200 m/µs propagation speed, the travel time for a 40-m long line is only 0.2 µs.) 
 
Limited tests on the injection of the 5/50 ns EFT burst verified again the loss of steepness in the front of a nominal 5 ns 
arriving as a 100 ns front after traveling along 95 m of branch circuits.  (See pdf files  “Propagation EFT1 1987” and 
“Propagation EFT2 1990”  in this Part 4.) 
 
An unexpected side effect of these surges, applied to the power lines only, was the apparent damage suffered by the 
data line input components of some computer-driven printers.  That particular finding became significant in developing 
the concept of “surge reference equalizers “ – a surge protective device through which both power wires and data wire 
are routed, also more recently known as “multi-port surge protector.” 
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